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￿ 7LOEXUJ 8QLYHUVLW\￿ ’HSDUWPHQW RI )LQDQFH￿ 3￿2￿%R[ ￿￿￿￿￿￿ ￿￿￿￿ /( 7LOEXUJ￿ 7KH
1HWKHUODQGV￿ DQG 7KH *UDGXDWH ,QVWLWXWH RI ,QWHUQDWLRQDO 6WXGLHV ￿+(,￿￿ ￿￿D DYHQXH GH OD 3DL[￿
￿￿￿￿ *HQHYD￿ 6ZLW]HUODQG￿ 3OHDVH VHQG DOO FRUUHVSRQGHQFH WR )￿ +DPHOLQN￿ ￿￿￿D URXWH GH *\￿
￿￿￿￿ *\￿ 6ZLW]HUODQG￿ RU HPDLO￿ )RRUW#+DPHOLQN￿FRP￿ 5HODWHG VWXGLHV PD\ EH IRXQG LQ WKH
ZRUNLQJ SDSHU VHFWLRQ RI P\ ZHE VLWH ￿ZZZ￿KDPHOLQN￿FRP￿￿ 7KLV VWXG\ ZDV FRQGXFWHG ZKLOH
, ZDV DW +(& 6FKRRO RI 0DQDJHPHQW LQ 3DULV￿ , ZLVK WR WKDQN 0LFKDHO 5RFNLQJHU IRU PDQ\
KHOSIXO GLVFXVVLRQV￿ DV ZHOO DV VHPLQDU SDUWLFLSDQWV DW WKH 6\PSRVLXP RQ 0LFURVWUXFWXUH DQG
+LJK )UHTXHQF\ ’DWD LQ 3DULV￿ ￿￿￿ ’HFHPEHU ￿￿￿￿￿ )LQDQFLDO VXSSRUW IURP WKH 705 JUDQW￿
ƒ)LQDQFLDO 0DUNHW (IILFLHQF\ DQG (FRQRPLF (IILFLHQF\§ LV JUDWHIXOO\ DFNQRZOHGJHG￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
6\VWHPDWLF SDWWHUQV EHIRUH DQG DIWHU ODUJH SULFH FKDQJHV￿
(YLGHQFH IURP KLJK IUHTXHQF\ GDWD IURP WKH 3DULV %RXUVH
$%675$&7
7KLV SDSHU H[DPLQHV WKH LQWUD￿GD\ EHKDYLRU RI DVVHW SULFHV VKRUWO\ EHIRUH DQG
DIWHU ODUJH SULFH FKDQJHV￿ :KHUHDV VLPLODU VWXGLHV VR IDU KDYH EHHQ EDVHG RQ
GDLO\ FORVLQJ SULFHV￿ , XVH WKUHH \HDUV RI KLJK IUHTXHQF\ GDWD RI ￿￿￿ VWRFNV
OLVWHG RQ WKH )UHQFK VWRFN H[FKDQJH￿ 9DULRXV V\VWHPDWLF SDWWHUQV￿ LQ DGGLWLRQ
WR WKRVH RIWHQ UHSRUWHG LQ WKH OLWHUDWXUH￿ HPHUJH IURP WKLV GDWD￿ (YLGHQFH LV
IRXQG WKDW SULFHV GR RYHUUHDFW DQG WKDW D FRUUHFWLRQ WDNHV SODFH DIWHU ODUJH SULFH
PRYHPHQWV￿ HVSHFLDOO\ WKRVH WR WKH GRZQVLGH￿ 7KH FRUUHFWLRQ GRHV QRW WDNH
SODFH LPPHGLDWHO\ DIWHU WKH ODUJH SULFH FKDQJH￿ 3ULRU WR WKLV￿ VRPH YHU\
VLJQLILFDQW DQG VRPHWLPHV HFRQRPLFDOO\ LPSRUWDQW SDWWHUQV FDQ EH REVHUYHG￿
:KHQ WKH ELG￿DVN VSUHDG LV WDNHQ LQWR DFFRXQW￿ , VWLOO ILQG VRPH H[￿SRVW
SURILWDEOH WUDGLQJ VWUDWHJLHV WKDW DUH WRR VPDOO LQ PDJQLWXGH WR VXJJHVW PDUNHW
LQHIILFLHQF\￿
.H\ZRUGV￿ SUHGLFWDEOH SDWWHUQV￿ ODUJH SULFH FKDQJHV￿ KLJK IUHTXHQF\ GDWD￿
-(/ FODVVLILFDWLRQ￿ *￿￿￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
([HFXWLYH 6XPPDU\
7KH UHFHQW DYDLODELOLW\ RQ D ODUJH VFDOH RI LQWUD￿GD\ GDWD KDV DOORZHG UHVHDUFKHUV
WR LQYHVWLJDWH WKH EHKDYLRU RI DVVHW SULFHV DW QHZ WLPH VFDOHV￿ 7KRXVDQGV RI
TXRWHV DQG WUDQVDFWLRQ SULFHV D GD\ DQG IRU HDFK DVVHW FRPHV DORQJ ZLWK
FRQVLGHUDEOH QRLVH EXW PD\ DOVR SURYLGH LQWHUHVWLQJ LQIRUPDWLRQ DERXW WKH
EHKDYLRU RI SULFHV￿ %XW ZKR FDUHV DERXW WKHVH LQWUD￿GD\ SULFH FKDQJHV" 7UDGHUV￿
RI FRXUVH￿ ZKR HDUQ WKHLU EUHDG ZLWK VPDOO EXW UHSHDWHG SURILWV JHQHUDWHG IURP
WUDGLQJ￿ , EHOLHYH￿ KRZHYHU￿ WKDW ORQJ￿WHUP IXQG PDQDJHUV VKRXOG DOVR EHFRPH
LQFUHDVLQJO\ LQWHUHVWHG LQ VXFK W\SHV RU DQDO\VHV DV LQFUHDVHG FRPSHWLWLRQ
UHGXFHV SURILW PDUJLQV￿ )XUWKHUPRUH￿ D KDOI RU RQH SHUFHQWDJH SRLQW KLJKHU
DQQXDO SHUIRUPDQFH PD\ VLJQLILFDQWO\ FKDQJH WKH IXQG'V UDQN￿ $ EHWWHU
XQGHUVWDQGLQJ RI DVVHW SULFHV' EHKDYLRU PD\ KHOS WR DFKLHYH VXFK JRDOV￿
)RU LQVWDQFH￿ D ODUJH SULFH GHFOLQH ￿RI￿ VD\￿ ￿￿￿ RU PRUH￿ RI DQ DVVHW'V SULFH PD\
EH VHHQ DV D JRRG EX\LQJ RSSRUWXQLW\￿ 3UHYLRXV VWXGLHV￿ EDVHG RQ GDLO\ FORVLQJ
SULFHV￿ KDYH LQGHHG VKRZQ WKDW VWRFNV H[SHULHQFLQJ VXFK KHDY\ ORVVHV RQ D
VLQJOH GD\ JHQHUDOO\ UHFRYHU VOLJKWO\ LQ WKH GD\V DIWHU WKH ƒHYHQW§￿ ,Q SUDFWLFH￿
IXQG PDQDJHUV KDYH RWKHU RSSRUWXQLWLHV WR WUDGH WKDQ RQO\ DW WKH FORVH RI WKH
WUDGLQJ GD\￿ 7KLV LV H[DFWO\ ZKDW WKH SXUSRVH RI WKH SUHVHQW VWXG\ LV￿ ,I SULFHV
ƒERXQFH EDFN§ DIWHU ODUJH GHFOLQHV￿ LW FDQ EH H[SHFWHG WR EHJLQ EHIRUH WKH HQG RI
WKH WUDGLQJ GD\￿ ,GHQWLI\LQJ WKH PRPHQW RI WKH WUHQG UHYHUVDO ZLWKLQ WKH GD\ PD\
\LHOG D IHZ H[WUD SHUFHQWDJH SRLQWV LQ UHWXUQ￿ HYHQWXDOO\ OHDGLQJ WR D EHWWHU
UDQNLQJ RI WKH PDQDJHU'V DQQXDO SHUIRUPDQFH￿
1XPHURXV SUREOHPV RI HPSLULFDO QDWXUH KDYH WR EH DGGUHVVHG LQ RUGHU WR OHDG
VXFK DQ LQYHVWLJDWLRQ￿ )RU LQVWDQFH￿ D ￿￿￿ GHFOLQH LQ SULFH IURP RQH GDLO\+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
FORVLQJ SULFH WR WKH QH[W LV D FOHDU REVHUYDEOH VLJQDO￿ 8VLQJ LQWUD￿GD\ GDWD￿ RWKHU
GHILQLWLRQV KDYH WR EH FKRVHQ￿ DV D SULFH ZLOO JHQHUDOO\ QRW H[SHULHQFH VXFK D
ODUJH ORVV IURP RQH VHFRQG WR WKH QH[W￿
,Q WKLV VWXG\ , LQYHVWLJDWH WKUHH \HDUV RI LQWUD￿GD\ GDWD IRU WKH ￿￿￿ PRVW ZLGHO\
WUDGHG VWRFNV RQ WKH )UHQFK %RXUVH￿ 7KH UHVXOWV FRQILUP WKH ƒERXQFLQJ EDFN§
SKHQRPHQRQ DOUHDG\ UHSRUWHG LQ WKH OLWHUDWXUH GHDOLQJ ZLWK GDLO\ FORVLQJ SULFHV￿
,QWHUHVWLQJO\￿ , DOVR FOHDUO\ LGHQWLI\ D SHULRG RI WLPH QHFHVVDU\ EHIRUH WKH
UHERXQG WDNHV SODFHV￿ ,Q RWKHU ZRUGV￿ RQFH WKH GRZQWUHQG LV FRQVLGHUHG RYHU￿
SRWHQWLDO EX\HUV WDNH WKHLU WLPH EHIRUH HQWHULQJ WKH PDUNHW￿
$ VLPLODU￿ DOWKRXJK VOLJKWO\ GLIIHUHQW￿ SDWWHUQ FDQ EH REVHUYHG DIWHU ODUJH SULFH
LQFUHDVHV￿ 7KH UHVXOWV GR GHSHQG RQ WKH GHILQLWLRQV WKDW DUH XVHG WR LGHQWLI\ ODUJH
SULFH FKDQJHV DQG WUHQG UHYHUVDOV￿ 7KH SXUSRVH RI WKLV VWXG\ LV QRW WR EXLOG D
WUDGLQJ PRGHO EXW UDWKHU WR VKRZ WKDW KLVWRULFDO LQWUD￿GD\ GDWD PD\ EH YHU\
LQIRUPDWLYH DERXW WKH UHDFWLRQ RI DVVHW SULFHV DIWHU LPSRUWDQW ƒVKRFNV§￿ , DP
FRQYLQFHG WKDW VXFK DQDO\VHV PD\ YHU\ ZHOO OHDG D SRUWIROLR PDQDJHU WR JHQHUDWH
VRPH DGGLWLRQDO SHUIRUPDQFH WR KLV RYHUDOO SRUWIROLR UHWXUQ￿
7KLV SDSHU IROORZV DQRWKHU VWXG\ ￿DYDLODEOH IURP WKH DXWKRU￿ XVLQJ LQWUD￿GD\ GDWD
LQ ZKLFK , MRLQWO\ PRGHOHG WKH GXUDWLRQ ￿PHDVXUHG LQ VHFRQGV￿ EHWZHHQ
VLJQLILFDQW SULFH FKDQJHV DQG UHWXUQV GHULYHG IURP WKHVH SULFH FKDQJHV￿ 7KH
GXUDWLRQ LV VHHQ DV DQ LQYHUVH PHDVXUH RI WKH LQVWDQW YRODWLOLW\￿ , ILQG WKDW SDVW
GXUDWLRQV KDYH D VLJQLILFDQW SRZHU LQ SUHGLFWLQJ IXWXUH UHWXUQV￿ 2I FRXUVH￿ WKHVH
UHWXUQV DUH VPDOO LQ PDJQLWXGH DQG JLYHQ WKH UHODWLYHO\ KLJK WUDQVDFWLRQ FRVWV
DVVRFLDWHG ZLWK VXFK WUDGHV￿ HYHQ IRU D IORRU WUDGHU￿ , GR QRW VXJJHVW WKDW WKHVH
VWUDWHJLHV FRXOG EH FRQVLGHUHG DV D SURILWDEOH WUDGLQJ V\VWHP￿ ,GHQWLI\LQJ WKH+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
ULJKW PRPHQWV RI EX\LQJ RU VHOOLQJ D VWRFN ZLWKLQ WKH WUDGLQJ GD\ PD\￿ KRZHYHU￿
JHQHUDWH VRPH PXFK QHHGHG DGGLWLRQDO SRUWIROLR UHWXUQ￿
0DQ\ PRUH SUDFWLFDO RULHQWHG VWXGLHV XVLQJ LQWUD￿GD\ GDWD ￿DOVR UHIHUUHG WR DV
ƒKLJK IUHTXHQF\§ GDWD￿ FDQ EH H[SHFWHG LQ WKH FRPLQJ \HDUV￿ 7KH DYDLODELOLW\ RI
WKHVH GDWD￿ FRPELQHG ZLWK FKHDS FRPSXWLQJ SRZHU￿ ZLOO JLYH PRUH LQVLJKW LQ
KRZ SULFHV DUH IRUPHG DQG FKDQJH RYHU WLPH￿ 7KH\ ZLOO SURYLGH WKH WRROV QHHGHG
E\ WKH QH[W FHQWXU\'V SRUWIROLR PDQDJHUV WR UHPDLQ RQ WKH FRPSHWLWLYH HGJH￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
,￿ ,QWURGXFWLRQ
7KH EHKDYLRU RI DVVHWV' UHWXUQV EHIRUH DQG HVSHFLDOO\ DIWHU ODUJH SULFH FKDQJHV
KDV QRZ EHHQ ZLGHO\ GRFXPHQWHG LQ WKH ILQDQFLDO OLWHUDWXUH￿ 7KH VWURQJ LQWHUHVW
LQ WKH VXEMHFW LV GXH WR WKH IDFW WKDW PRVW RI WKHVH VWXGLHV KDYH UHSRUWHG D
V\VWHPDWLF￿ DQG WKHUHIRUH SUHGLFWDEOH￿ SDWWHUQ LQ WKH UHWXUQV DIWHU WKH ƒHYHQW§￿ $W
ILUVW JODQFH￿ VXFK SUHGLFWDELOLW\ LV LQFRPSDWLEOH ZLWK WKH QRWLRQ RI PDUNHW
HIILFLHQF\￿ ’H %RQGW DQG 7KDOHU ￿￿￿￿￿￿ ZHUH DPRQJ WKH ILUVW WR UHSRUW WKDW
VWRFNV H[SHULHQFLQJ D PRUH WKDQ ￿￿￿ LQFUHDVH ￿RU GHFUHDVH￿ LQ SULFH RQ D VLQJOH
GD\ GR HDUQ￿ RQ DYHUDJH￿ D ORZHU ￿KLJKHU￿ UHWXUQ LQ WKH QH[W RQH WR ILYH \HDUV
WKDQ WKH PDUNHW SRUWIROLR￿ ,Q RWKHU ZRUGV￿ WKH LQLWLDO RYHUUHDFWLRQ LV IROORZHG E\
D PRYHPHQW LQ WKH RSSRVLWH GLUHFWLRQ￿ WKH JUHDWHU WKH LQLWLDO PRYHPHQW￿ WKH
JUHDWHU WKH FRUUHFWLRQ￿ 1XPHURXV VXEVHTXHQW VWXGLHV KDYH LQYHVWLJDWHG WKH LVVXH￿
XVLQJ GLIIHUHQW PHWKRGRORJLHV DQG GDWD IUHTXHQFLHV￿ :KLOH %DOO DQG .RWKDUL
￿￿￿￿￿￿￿ &KDQ ￿￿￿￿￿￿￿ &KDQ DQG &KHQ ￿￿￿￿￿￿ RU =DURZLQ ￿￿￿￿￿￿ ￿￿￿￿￿
LQYHVWLJDWH ORQJ WHUP UHWXUQV XS WR ILYH \HDUV DIWHU WKH LQLWLDO HYHQW￿ UHFHQW
VWXGLHV XVH GDLO\ FORVLQJ SULFHV WR VWXG\ V\VWHPDWLF SDWWHUQV VKRUWO\ DIWHU WKH
LQLWLDO PRYHPHQW￿ 7KHVH VWXGLHV LQFOXGH WKH RQHV E\ $WNLQV DQG ’\O ￿￿￿￿￿￿￿
%UHPHU DQG 6ZHHQH\ ￿￿￿￿￿￿￿ %UHPHU￿ +LUDNL DQG 6ZHHQH\ ￿￿￿￿￿￿￿ %URZQ￿
+DUORZ DQG 7LQLF ￿￿￿￿￿￿ ￿￿￿￿￿￿ &R[ DQG 3HWHUVRQ ￿￿￿￿￿￿￿ +RZH ￿￿￿￿￿￿￿
/HKPDQQ ￿￿￿￿￿￿￿ 3DUN ￿￿￿￿￿￿ DQG 5HQVKDZ ￿￿￿￿￿￿￿ 7KH UHERXQG SKHQRPHQRQ LV
XVXDOO\ REVHUYHG￿ DOWKRXJK WKH VLJQLILFDQFH LV RIWHQ ORZ￿ DQG XVXDOO\ GLVDSSHDUV
ZKHQ WKH VR FDOOHG ƒGDWD VHOHFWLRQ ELDV§ LV WDNHQ LQWR DFFRXQW￿ 7KLV ELDV LV
LQWURGXFHG E\ WKH IDFW WKDW FORVLQJ SULFHV RQ WKH GD\ RI D ODUJH SULFH GHFUHDVH
￿LQFUHDVH￿ DUH PRUH OLNHO\ WR EH FORVH WR WKH ELG ￿DVN￿ SULFH￿ ZKHUHDV WKHUH LV QR
VXFK REYLRXV ELDV RQ WKH GD\V IROORZLQJ WKH ODUJH SULFH FKDQJH￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
7KLV SDSHU WULHV WR PDNH WZR FRQWULEXWLRQV WR WKH ODUJH H[LVWLQJ OLWHUDWXUH￿ 7R
EHJLQ ZLWK￿ WKUHH \HDUV RI KLJK IUHTXHQF\ GDWD DUH XVHG￿ ZKLFK DOORZV FDSWXULQJ
WKH GHWDLOV RI WKH LQWUD￿GD\ SULFH PRYHPHQWV￿ 6WXGLHV EDVHG RQ FORVLQJ SULFHV
LQHYLWDEO\ OHDYH RXW RI WKH DQDO\VLV DOO HYHQWV ZKHUH WKH UHERXQG SKHQRPHQRQ
WRRN SODFH ZLWKLQ WKH WUDGLQJ GD\￿ )XUWKHUPRUH￿ , DGG WR WKH LQWHUQDWLRQDO
HYLGHQFH RQ WKH VXEMHFW E\ LQYHVWLJDWLQJ DOO ￿￿￿ VWRFNV RI WKH )UHQFK 6%) ￿￿￿
LQGH[￿ 7R P\ NQRZOHGJH￿ RQO\ WKH VWXG\ E\ %UHPHU￿ +LUDNL DQG 6ZHHQH\ ￿￿￿￿￿￿
LV EDVHG RQ QRQ￿86 GDWD￿ )RU D VDPSOH RI OLTXLG VWRFNV WUDGHG RQ WKH 7RN\R
6WRFN ([FKDQJH WKH\ UHSRUW UHVXOWV VLPLODU WR WKRVH REWDLQHG VR IDU IURP 86
GDWD￿
7KH )UHQFK GDWDEDVH FRQWDLQV DOO QHFHVVDU\ LQIRUPDWLRQ IRU D JRRG DQDO\VLV￿ DOO
ELG DQG DVN TXRWHV DQG WUDGLQJ SULFHV DUH UHSRUWHG WKURXJKRXW WKH GD\￿ WRJHWKHU
ZLWK WKH YROXPHV￿ ZLWK D YHU\ KLJK GHJUHH RI DFFXUDF\￿ +RZHYHU￿ LPSRUWDQW
PHWKRGRORJLFDO LVVXHV KDYH WR EH DGGUHVVHG EHIRUH WKH DQDO\VLV FDQ EH FRQGXFWHG
ZLWKLQ D KLJK IUHTXHQF\ IUDPHZRUN￿ WKH PRVW LPSRUWDQW RQH EHLQJ WKH GHILQLWLRQ
RI D ODUJH SULFH FKDQJH￿ :KHUHDV SUHYLRXV VWXGLHV JHQHUDOO\ VHW D PLQLPXP RQH￿
GD\ SULFH FKDQJH ￿UDQJLQJ IURP ￿￿￿￿ WR ￿￿￿￿￿ WKH XVH RI WLFN E\ WLFN GDWD
UHTXLUHV D PRUH DSSURSULDWH GHILQLWLRQ WKDW WDNHV LQWR DFFRXQW WKH YHU\ VSHFLILF
PHDQLQJ RI ƒWLPH§ LQ WKLV FRQWH[W
￿￿ ,W ZRXOG QRW EH UDWLRQDO￿ IRU LQVWDQFH￿ WR
FRQVLGHU DV ƒHYHQW§ D FKDQJH RI ￿￿￿ RU PRUH RQ WZR FRQVHFXWLYH ELG￿DVN TXRWHV￿
$OWKRXJK WKLV PD\ EH WKH FDVH DW WKH RSHQLQJ RI WKH PDUNHW FRPSDUHG WR WKH
￿ )RU D JHQHUDO GLVFXVVLRQ DERXW WLPH LQ WKH FRQWH[W RI KLJK IUHTXHQF\ GDWD￿ VHH￿ IRU LQVWDQFH￿
0￿OOHU HW DO￿ ￿￿￿￿￿￿ RU *RRGKDUW DQG 2'+DUD ￿￿￿￿￿￿￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
FORVH RQ WKH SUHYLRXV WUDGLQJ GD\￿ ZH DUH W\SLFDOO\ LQWHUHVWHG LQ PDQ\ PRUH
VLWXDWLRQV￿ IRU H[DPSOH￿ ZKHUH WKH DVVHWV' SULFH PRYHV E\ D ƒODUJH DPRXQW§ RYHU
D ƒVKRUW SHULRG§ RI WLPH￿ 7KHVH DUH VRPH RI WKH LVVXHV WKDW ZLOO EH DGGUHVVHG LQ
WKH QH[W VHFWLRQV￿
7KH UHPDLQGHU RI WKLV SDSHU LV RUJDQL]HG DV IROORZV￿ 6HFWLRQ ,, SUHVHQWV WKH GDWD
DQG WKH PHWKRGRORJ\￿ 7KH UHVXOWV DUH DQDO\]HG LQ 6HFWLRQ ,,, DQG 6HFWLRQ ,9
SURYLGHV VRPH FRQFOXGLQJ UHPDUNV￿
,,￿ ’DWD DQG 0HWKRGRORJ\
7KH GDWD ZDV SURYLGHG E\ WKH 6%) ￿6RFLpWp GH %RXUVH )UDQoDLVH￿ DQG FRYHUV WKH
IXOO \HDUV IURP ￿￿￿￿ WR ￿￿￿￿￿ $OWKRXJK WKH LQLWLDO GDWD VHW FRQWDLQV DOO ELG DQG
DVN TXRWHV HDFK WLPH RQH RI WKH TXRWHV FKDQJHV￿ LQ DGGLWLRQ WR DOO WUDQVDFWLRQ
SULFHV￿ DQ LQLWLDO VFUHHQLQJ LV SHUIRUPHG E\ NHHSLQJ RQO\ WKRVH TXRWHV WKDW
LPPHGLDWHO\ SUHFHGH D WUDQVDFWLRQ￿ ,Q RWKHU ZRUGV￿ ELG DQG DVN TXRWHV WKDW GR
QRW UHVXOW LQ DQ DFWXDO WUDGH DUH GHOHWHG￿ $ SRVVLEOH ELDV GXH WR LOOLTXLGLW\ LQ WKH
PDUNHW LV WKXV DYRLGHG￿ $OO SULFHV DUH DGMXVWHG IRU GLYLGHQG SD\RXWV￿ VSOLWV DQG
RWKHU FKDQJHV LQ FDSLWDO￿
7KH XVH RI KLJK IUHTXHQF\ GDWD QHFHVVLWDWHV VRPH IXUWKHU ILOWHULQJ￿ 6XFFHVVLYH
TXRWHV DUH RIWHQ YHU\ FORVH WR HDFK RWKHU DQG ZRXOG LQWURGXFH QRLVH LQ WKH PRGHO
UDWKHU WKDQ SURYLGH H[SORLWDEOH LQIRUPDWLRQ DERXW SULFH FKDQJHV￿ ,Q (QJOH DQG
5XVVHOO ￿￿￿￿￿￿￿ ’ROODU￿’HXWVFKPDUN WLFN E\ WLFN TXRWHV DUH ILOWHUHG LQ WKH
IROORZLQJ ZD\￿ D ELG￿DVN TXRWH LV UHWDLQHG LQ WKH ILOWHUHG GDWDEDVH RQO\ LI WKH
DYHUDJH RI WKH ELG DQG DVN SULFHV LV DW OHDVW ￿ SLSV ￿DSSUR[LPDWHO\ ￿￿￿￿￿ IRU WKH
’ROODU￿’HXWVFKPDUN￿ DERYH RU EHORZ WKH DYHUDJH RI WKH SUHYLRXVO\ UHWDLQHG ELG￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿
DVN TXRWH￿ 7KH ￿ SLSV WKUHVKROG DOVR FRUUHVSRQGV WR WKH PRVW RIWHQ REVHUYHG ELG￿
DVN VSUHDG￿ %\ DSSO\LQJ WKLV ILOWHU￿ WKH GDWDEDVH LV UHGXFHG WR ￿￿ RI LWV LQLWLDO
VL]H￿ ,Q WKH FDVH RI LQGLYLGXDO VWRFNV￿ WKH PDUNHW LV PXFK OHVV OLTXLG DQG WKH
TXRWHG ELG￿DVN VSUHDG LV JHQHUDOO\ PXFK ODUJHU WKDQ ￿￿￿￿￿￿ ,Q RUGHU WR FRQVLGHU
YDULRXV SRVVLELOLWLHV￿ , FRQVWUXFW GDWD VHWV E\ UHWDLQLQJ RQO\ WKRVH SULFHV IRU
ZKLFK WKH SULFH YDULDWLRQ FRPSDUHG ZLWK WKH SUHYLRXV UHWDLQHG SULFH LV DW OHDVW
￿￿￿￿￿￿ ￿￿￿￿￿ DQG ￿￿￿ 7KLV PLQLPXP SULFH YDULDWLRQ ZLOO EH UHIHUUHG WR DV WKH
ILOWHU YDOXH DSSOLHG WR WKH LQLWLDO UDZ GDWD VHW￿ ,Q RUGHU WR DFFRXQW IRU D SRVVLEOH
ELDV GXH WR WKH VDPSOH VHOHFWLRQ￿ DOO SULFHV DUH GHILQHG DV WKH DYHUDJH RI WKH ELG
DQG WKH DVN TXRWH￿ &R[ DQG 3HWHUVRQ ￿￿￿￿￿￿￿ IRU LQVWDQFH￿ ILQG WKDW WKH ELDV
LQWURGXFHG ZKHQ GDLO\ WUDQVDFWLRQ GDWD DUH XVHG LQVWHDG RI GDLO\ ELG DQG DVN
TXRWHV H[SODLQV HDUOLHU GRFXPHQWHG SULFH UHYHUVDOV￿ 7KLV ELDV FDQ DOVR EH
H[SHFWHG WR EH HFRQRPLFDOO\ LPSRUWDQW DW WKH OHYHO RI KLJK IUHTXHQF\ GDWD￿
)XUWKHUPRUH￿ DOO SULFHV DQG SULFH FKDQJHV FDQ EH FRQVLGHUHG HFRQRPLFDOO\
PHDQLQJIXO￿ DV WKH\ FRUUHVSRQG WR DFWXDO WUDQVDFWLRQV￿
7KH H[LVWLQJ OLWHUDWXUH FRQVLGHUV YDULRXV GHILQLWLRQV RI ODUJH SULFH FKDQJHV DQG
DEQRUPDO UHWXUQV IROORZLQJ WKH HYHQW￿ %RWK PD\ EH FDOFXODWHG LQ DEVROXWH WHUPV
>DV LQ &R[ DQG 3HWHUVRQ ￿￿￿￿￿￿ IRU ODUJH SULFH FKDQJHV￿ IRU LQVWDQFH@￿ EXW DOVR
UHODWLYH WR D EHQFKPDUN￿ 7KLV EHQFKPDUN PD\ EH DQ DYHUDJH KLVWRULFDO UHWXUQ
>VHH %URZQ DQG :DUQHU ￿￿￿￿￿￿ ￿￿￿￿￿ DQG $WNLQV DQG ’\O ￿￿￿￿￿￿@ RU WKH PDUNHW
PRGHO￿ :KHQ WKH PDUNHW PRGHO LV FKRVHQ￿ WKH DEQRUPDO UHWXUQV DUH DGMXVWHG IRU
ULVN￿ EXW UHO\ RQ WKH VWURQJ LPSOLFLW DVVXPSWLRQ WKDW WKH PDUNHW PRGHO LV YDOLG￿
%URZQ￿ +DUORZ DQG 7LQLF ￿￿￿￿￿￿ DUJXH WKDW VHFXULWLHV' V\VWHPDWLF ULVN FDQ EH
H[SHFWHG WR EH VLJQLILFDQWO\ GLIIHUHQW EHIRUH DQG DIWHU WKH HYHQW￿ ,Q WKH OLWHUDWXUH
YDULRXV E HVWLPDWHV KDYH EHHQ SURSRVHG LQ RUGHU WR RYHUFRPH￿ DW OHDVW SDUWLDOO\￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
WKLV SUREOHP >IRU D UHYLHZ￿ VHH￿ IRU LQVWDQFH￿ %UHPHU￿ +LUDNL DQG 6ZHHQH\
￿￿￿￿￿￿@￿ 1HYHUWKHOHVV￿ WKURXJKRXW WKLV VWXG\￿ RQO\ WKH FDVH ZKHUH E LV HTXDO WR
RQH ZLOO EH FRQVLGHUHG￿ WKDW LV￿ WKH PDUNHW UHWXUQ LV VLPSO\ VXEWUDFWHG IURP WKH
DVVHW UHWXUQV >DV LQ 3DUN ￿￿￿￿￿￿@￿ 7KH PDLQ UHDVRQ LV WKDW WKH LQVWDELOLW\ RI WKH
HVWLPDWHG V\VWHPDWLF ULVN FRHIILFLHQWV LV OLNHO\ WR SOD\ D PRUH LPSRUWDQW UROH LQ
WKH FDVH RI KLJK IUHTXHQF\ GDWD￿ 7KH HVWLPDWLRQ RI WKH PDUNHW UHWXUQ LWVHOI LV DOVR
DQ LVVXH WKDW KDV WR EH FDUHIXOO\ DGGUHVVHG LQ WKLV FRQWH[W￿ 7KH 6%) GDWDEDVH
FRQWDLQV WKH OHYHO RI WKH 6%) ￿￿￿ LQGH[ DW D IUHTXHQF\ RI RQH SULFH HYHU\ ￿￿
VHFRQGV￿ 7KH ￿￿￿ VWRFNV IRU ZKLFK SULFH FKDQJHV RI D JLYHQ PDJQLWXGH RQO\ DUH
UHWDLQHG￿ GR QRW￿ LQ PRVW FDVHV￿ KDYH WLPH VWDPSV WKDW FRUUHVSRQG H[DFWO\ WR
WKRVH RI WKH LQGH[￿ 7KH PDUNHW UHWXUQ WKDW LV VXEWUDFWHG IURP WKH DVVHW UHWXUQV LV
REWDLQHG E\ LQWHUSRODWLQJ WKH LQGH[ OHYHOV ZLWK WKH FORVHVW WLPH VWDPSV￿ $OWKRXJK
WKLV PHWKRG LV LPSHUIHFW￿ , FRQVLGHU WKH IUHTXHQF\ RI WKH LQGH[ GDWD ￿￿￿ VHFRQGV￿
KLJK HQRXJK IRU WKH UHVXOWV WR EH PHDQLQJIXO￿
7KH GHILQLWLRQ RI D ƒODUJH SULFH FKDQJH§ YDULHV LQ WKH OLWHUDWXUH￿ 7KH RQH￿GD\
SULFH FKDQJH LV XVXDOO\ DW OHDVW ￿￿￿￿ HLWKHU SRVLWLYH RU QHJDWLYH￿ DQG UHVXOWV IRU
RWKHU YDOXHV RI WKH ILOWHU DUH RIWHQ SURYLGHG DV ZHOO￿ 7KURXJKRXW WKLV VWXG\ , ZLOO
FRQVLGHU WKUHH OHYHOV RI ODUJH SULFH FKDQJHV￿ ￿￿￿￿￿ ￿￿ DQG ￿￿￿￿ $OWKRXJK WKH
FKRLFH RI ERWK WKH ILOWHU YDOXH DQG WKH GHILQLWLRQ RI D ODUJH SULFH FKDQJH LV
DUELWUDU\ LQ D VHQVH￿ WKH ILOWHU FDQ EH VHHQ DV D PHDVXUH RI D WUDGHU'V WLPH KRUL]RQ￿
6KRUW￿WHUP WUDGHUV DUH OLNHO\ WR EH LQWHUHVWHG LQ VPDOO SULFH PRYHPHQWV￿ ZKHUHDV
ORQJHU WHUP WUDGHUV ORRN IRU ODUJHU SULFH FKDQJHV￿ 7KH IRUPHU ZLOO WKHUHIRUH
FRQVLGHU VPDOOHU ODUJH SULFH PRYHPHQWV PRUH LPSRUWDQW WKDQ WKH ODWWHU￿ 7KH HQG
RI D ODUJH SULFH PRYHPHQW ￿RI D JLYHQ PLQLPXP PDJQLWXGH￿ LV GHILQHG E\ WKH
ILUVW REVHUYDWLRQ RI WKH RSSRVLWH VLJQ WR WKH ODUJH SULFH PRYHPHQW￿ 7KH+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
EHJLQQLQJ RI WKH PRYHPHQW LV GHILQHG E\ WKH ODVW REVHUYDWLRQ DOVR RI WKH
RSSRVLWH VLJQ￿ ,Q RUGHU WR UHPDLQ LQ D IUDPHZRUN RI D VKDUS SULFH LQFUHDVH RU
GHFUHDVH GXULQJ D VKRUW SHULRG RI WLPH￿ , DOVR LPSRVH WKDW WKH ODUJH SULFH FKDQJH
VKRXOG RFFXU ZLWKLQ ￿ WUDGLQJ KRXUV￿ $JDLQ￿ WKLV LV DUELWUDU\ EXW QHFHVVDU\ LQ
RUGHU QRW WR FRQVLGHU WKH FDVH ZKHUH D VWRFN SULFH VORZO\ GURSV RYHU D FRXSOH RI
GD\V
￿￿
$EQRUPDO UHWXUQV DUH PHDVXUHG KHUH LQ IUDPHZRUN WKDW KDV EHFRPH VWDQGDUG E\
QRZ DQG ZKLFK LV ZHOO GHVFULEHG￿ IRU LQVWDQFH￿ LQ $WNLQV DQG ’\O ￿￿￿￿￿￿￿ $Q
HTXDOO\ ZHLJKWHG SRUWIROLR FRQWDLQLQJ WKH ￿￿￿ VWRFNV LV IRUPHG DQG WKH
SRUWIROLRV' DYHUDJH DEQRUPDO UHWXUQ IRU SHULRG K LV GHILQHG DV WKH VXP RI
LQGLYLGXDO DVVHWV' DEQRUPDO UHWXUQV IRU SHULRG K GLYLGHG E\ WKH QXPEHU RI
REVHUYDWLRQV LQ WKH SRUWIROLR￿ 7KH &XPXODWHG $YHUDJH 5HWXUQV ￿&$5V￿ DUH
REWDLQHG E\ VXPPLQJ WKH LQGLYLGXDO SHULRGV' DEQRUPDO UHWXUQV￿ $OO UHWXUQV DUH
FDOFXODWHG DV WKH ILUVW GLIIHUHQFH RI WKH ORJDULWKPV RI WKH SULFH OHYHOV￿ )ROORZLQJ
%UHPHU DQG 6ZHHQH\ ￿￿￿￿￿￿￿ 6LPSOH FURVV￿VHFWLRQDO W￿VWDWLVWLFV DUH XVHG WR WHVW
IRU WKH VLJQLILFDQFH RI SHULRG'V K &$5￿ $ SHULRG FRUUHVSRQGV WR D SULFH PRYH RI
DW OHDVW ￿DQG PRVWO\ QRW YHU\ GLIIHUHQW IURP￿ WKH YDOXH RI WKH ILOWHU DSSOLHG WR WKH
LQLWLDO GDWD VHW ￿￿￿￿￿￿￿ ￿￿￿￿ RU ￿￿￿ DQG LV WKHUHIRUH LQGHSHQGHQW IURP
ƒFDOHQGDU§ WLPH￿ 8S WR ￿￿ SHULRGV EHIRUH DQG DIWHU WKH ODUJH SULFH FKDQJH DUH
DQDO\]HG￿ $OO HYHQWV￿ SUH￿HYHQW DQG SRVW￿HYHQW SHULRGV DUH QRQ￿RYHUODSSLQJ￿
￿ , KDYH SHUIRUPHG D YDULHW\ RI UXQV XVLQJ GLIIHUHQW PD[LPXP GXUDWLRQV IRU WKH ODUJH SULFH
FKDQJH￿ 7KH UHVXOWV ￿DYDLODEOH RQ UHTXHVW￿ DUH QRW PXFK DIIHFWHG E\ FKDQJHV LQ WKLV PD[LPXP
GXUDWLRQ YDOXH￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
1HYHUWKHOHVV￿ LQ RUGHU WR NHHS DV PDQ\ HYHQWV DV SRVVLEOH WR DQDO\]H DQG WR KDYH
D UHDOLVWLF SLFWXUH RI ZKDW ZRXOG KDYH KDSSHQ H[ SRVW￿ , RQO\ UHTXLUH WKDW DOO
HYHQWV ZLWK D JLYHQ K QXPEHU RI SHULRGV DUH QRQ RYHUODSSLQJ￿ ,Q RWKHU ZRUGV￿
WZR VXFFHVVLYH ODUJH SULFH FKDQJHV ZLWK D VPDOO QXPEHU RI VLJQLILFDQW SULFH
FKDQJHV LQ EHWZHHQ PD\ EH DFFRXQWHG IRU DV WZR HYHQWV ZKHQ K ￿R UK ￿
SHULRGV DIWHU WKH HYHQW DUH DQDO\]HG DQG RQO\ DV RQH HYHQW ZKHQ K ￿￿ SHULRGV
DUH DQDO\]HG￿ ,Q WKH ODWWHU FDVH￿ WKH VHFRQG ODUJH SULFH PRYHPHQW ZLOO LQIOXHQFH
WKH &$5V XS WR SHULRG K ￿￿￿ 7KXV WKH QXPEHU RI ￿ SHULRG DEQRUPDO UHWXUQV LV
ODUJHU WKDQ WKH QXPEHU RI ￿￿ SHULRGV DEQRUPDO UHWXUQV￿ , DUJXH WKDW WKLV EDVLV LV
PRUH UHDOLVWLF WKDQ FRQVLGHULQJ DOO SHULRGV WR EH QRQ￿RYHUODSSLQJ￿ ,Q WKH ODWWHU
FDVH￿ WKH &$5V IRU K ￿ SHULRG ZRXOG GHSHQG RQ WKH PD[LPXP QXPEHU RI
SHULRGV ￿￿￿￿ LQYHVWLJDWHG￿ ,Q WKLV VHQVH￿ P\ DSSURDFK LV GLIIHUHQW IURP WKH RQH
WDNHQ IRU LQVWDQFH E\ %UHPHU DQG 6ZHHQH\ ￿￿￿￿￿￿ RU &R[ DQG 3HWHUVRQ ￿￿￿￿￿￿￿
$ QXPEHU RI RWKHU YDULDEOHV￿ LQ DGGLWLRQ WR WKH &$5V￿ DUH LQWHUHVWLQJ WR DQDO\]H￿
7R EHJLQ ZLWK￿ WKH DYHUDJH ELG DVN VSUHDG DV D SHUFHQWDJH RI WKH DYHUDJH RI WKH
ELG DQG DVN SULFHV LV UHSRUWHG￿ DV ZHOO DV WKH FORVLQJ SULFH UDWLR ￿&35￿￿ $V LQ
3DUN ￿￿￿￿￿￿￿ WKLV ODWWHU UDWLR FDSWXUHV ZKHWKHU D WUDQVDFWLRQ LV EX\HU RU VHOOHU
LQLWLDWHG DQG LV GHILQHG E\ WKH GLIIHUHQFH EHWZHHQ WKH WUDQVDFWLRQ SULFH DQG WKH
ELG SULFH￿ GLYLGHG E\ WKH DEVROXWH VSUHDG ￿GLIIHUHQFH EHWZHHQ WKH DVN SULFH DQG
WKH ELG SULFH￿￿ , DOVR UHSRUW WKH SHUFHQWDJH RI WKH WUDGHV RFFXUULQJ DW WKH ELG SULFH
DQG WKRVH RFFXUULQJ DW WKH DVN SULFH￿
,,,￿5HVXOWV
7KLV VHFWLRQ SUHVHQWV WKH UHVXOWV REWDLQHG ZLWK WKH IXOO VDPSOH RI VWRFNV
EHORQJLQJ WR WKH 6%) ￿￿￿ EHWZHHQ ￿￿￿￿ DQG ￿￿￿￿ DQG LV LQ IRXU SDUWV￿ , ILUVW+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
JLYH D GHVFULSWLYH DQDO\VLV RI WKH ODUJH SULFH FKDQJHV REWDLQHG ZLWK WKH GLIIHUHQW
ILOWHUV￿ 7KH JOREDO FKDUDFWHULVWLFV RI WKH SUH DQG SRVW HYHQW SHULRGV DUH WKHQ
SUHVHQWHG IRU YDULRXV KROGLQJ SHULRGV K￿ ,Q D WKLUG SDUW￿ D GHWDLOHG DQDO\VLV RI WKH
SRVW HYHQW REVHUYDWLRQV LV JLYHQ￿ )LQDOO\￿ , LQYHVWLJDWH ZKHWKHU WKH SUHYLRXVO\
REWDLQHG UHVXOWV FRXOG KDYH JHQHUDWHG VLJQLILFDQW H[FHVV PDUNHW WUDGLQJ UHWXUQV
RQFH WKH ELG￿DVN VSUHDG LV WDNHQ LQWR DFFRXQW￿
$￿ $Q $QDO\VLV RI /DUJH 3ULFH &KDQJHV
7DEOH ￿ UHSRUWV WKH PDLQ FKDUDFWHULVWLFV RI WKH HYHQWV￿ $OO HYHQWV DUH WDNHQ DV
QRQ￿RYHUODSSLQJ DQG GR QRW GHSHQG RQ WKH QXPEHU RI SHULRGV EHIRUH RU DIWHU WKH
HYHQW￿ ZKLFK ZLOO EH LQYHVWLJDWHG ODWHU￿ /DUJH SULFH FKDQJHV RI ￿￿￿￿￿ ￿￿ DQG
￿￿￿ DUH FRQVLGHUHG IRU HDFK RI WKH WKUHH ILOWHUV ￿￿￿￿￿￿￿ ￿￿￿￿ DQG ￿￿￿ DSSOLHG WR
WKH LQLWLDO GDWD￿ /DUJH SULFH GHFUHDVHV DUH VKRZQ LQ 3DQHO $￿ ZKHUHDV 3DQHO %
GHDOV ZLWK ODUJH SULFH LQFUHDVHV￿ 7KH PDJQLWXGH RI WKH DYHUDJH SULFH FKDQJH LV
DOPRVW DOZD\V VOLJKWO\ EHORZ WKH YDOXH RI WKH GHILQLWLRQ RI WKH ODUJH SULFH
FKDQJH￿ 7KLV LV GXH WR WKH GHILQLWLRQ XVHG IRU LGHQWLI\LQJ WKH HQG RI WKH WUHQG
FKDUDFWHUL]LQJ WKH ODUJH SULFH FKDQJH￿ 7KH QXPEHU RI LGHQWLILHG HYHQWV LV DOPRVW
￿￿￿￿ IRU WKH ￿￿￿￿ SULFH LQFUHDVHV DQG DV ORZ DV ￿￿ IRU SULFH LQFUHDVHV RI ￿￿￿ DW
OHDVW￿ $ ODUJH SULFH FKDQJH RI ￿￿￿￿￿ HLWKHU SRVLWLYH RU QHJDWLYH￿ RFFXUV RQ
DYHUDJH RQFH D ZHHN IRU HDFK VWRFN￿ 7KH ELG￿DVN VSUHDG REVHUYHG DW WKH HQG RI
WKH HYHQW LV FOHDUO\ KLJKHU IRU WKH ￿￿ DQG ￿￿￿ SULFH FKDQJHV WKDQ IRU WKH ￿￿￿￿
RQHV￿ ,W LV DOVR KLJKHU IRU SULFH GHFUHDVHV WKDQ IRU SULFH LQFUHDVHV￿ %RWK WKH &35
ILJXUHV DQG WKH SHUFHQWDJH RI WUDGHV RFFXUULQJ DW WKH ELG SULFH DQG DW WKH DVN
SULFH VKRZ WKDW DIWHU D ODUJH SULFH GHFUHDVH ￿LQFUHDVH￿￿ D PDMRULW\ RI WUDGHV RFFXU
DW RU FORVH WR WKH ELG ￿DVN￿ SULFH￿ 7KH RQO\ H[FHSWLRQ LV WKH ￿￿￿ RU PRUH SULFH
GHFOLQH ZLWK WKH ￿￿ ILOWHUHG GDWD￿ $OWKRXJK WKLV LV ZKDW RQH PD\ LQWXLWLYHO\+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
H[SHFW DIWHU QHJDWLYH RU SRVLWLYH HYHQWV￿ LW VKRZV WKDW WKH GHILQLWLRQ XVHG KHUH WR
LGHQWLI\ WKH UHYHUVDO DIWHU WKH WUHQG FKDUDFWHUL]LQJ WKH ODUJH SULFH FKDQJH GRHV
QRW FRUUHVSRQG H[DFWO\ WR ZKDW LV SHUFHLYHG E\ WKH PDUNHW￿ 7KH ELG￿DVN
DV\PPHWU\ LV PRUH SURQRXQFHG DIWHU ODUJH SULFH LQFUHDVHV￿ VXJJHVWLQJ WKH
SUHVHQFH RI PRUH EX\HUV DIWHU D ODUJH SULFH LQFUHDVH WKDQ VHOOHUV DIWHU D ODUJH
SULFH GHFUHDVH￿ 7KH GXUDWLRQ LV WKH HIIHFWLYHO\ HODSVHG WLPH FRYHUHG E\ WKH ODUJH
SULFH FKDQJH DQG UDQJHV EHWZHHQ ￿￿￿￿ DQG ￿￿￿￿ KRXUV￿ 1RW VXUSULVLQJO\￿ GDWD
ILOWHUHG ZLWK ODUJHU ILOWHUV VKRZ ORQJHU GXUDWLRQV￿ /DUJH SULFH FKDQJHV DUH IDVWHU
LQFRUSRUDWHG LQWR WKH SULFHV WKDQ VPDOOHU RQHV￿ 7KH ELG YROXPHV DUH VLJQLILFDQWO\
KLJKHU WKDQ WKH DVN YROXPHV DIWHU ODUJH SULFH GHFUHDVHV￿ LQGLFDWLQJ D VHOOLQJ
SUHVVXUH DIWHU ODUJH SULFH GHFUHDVHV￿ 1R FOHDU SDWWHUQ LV REVHUYHG DIWHU ODUJH SULFH
LQFUHDVHV￿ 7UDGLQJ YROXPH LV DOVR DOPRVW DOZD\V KLJKHU DIWHU ODUJH SULFH
GHFUHDVHV￿
%￿ 6RPH DVSHFWV RI SUH DQG SRVW HYHQW SHULRGV
7KLV VHFWLRQ GLVFXVVHV WKH EHKDYLRU RI D IHZ FKDUDFWHULVWLFV RI WKH GDWD DURXQG
ODUJH SULFH FKDQJHV￿ 7KH IRFXV ZLOO EH RQ D JOREDO DQDO\VLV￿ ZKLOH D PRUH GHHS
JRLQJ RQH ZLOO EH SURYLGHG IRU SRVW HYHQW SHULRGV LQ VHFWLRQ &￿
)LJXUH ￿ VKRZV WKH &$5V IRU K ￿￿￿￿￿￿ SHULRGV EHIRUH DQG DIWHU ODUJH SULFH
FKDQJHV IRU WKH ￿￿ ILOWHUHG GDWD
￿￿ $IWHU ODUJH ￿￿￿￿ RU PRUH￿ GHFUHDVHV￿ WKH
￿ 7KH UHVXOWV IRU WKH RWKHU ILOWHUV DUH YHU\ VLPLODU￿ DOWKRXJK JHQHUDOO\ OHVV SURQRXQFHG￿ DQG
WKHUHIRUH QRW UHSRUWHG KHUH EXW DYDLODEOH IURP WKH DXWKRU￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
7DEOH ￿￿ ’HVFULSWLYH VWDWLVWLFV RI WKH VDPSOHV REWDLQHG IURP WKUHH
OHYHOV RI ODUJH SULFH FKDQJHV DSSOLHG WR KLJK IUHTXHQF\ GDWD ILOWHUHG
ZLWK WKUHH OHYHOV RI PLQLPXP SULFH FKDQJHV









3DQHO $￿ $IWHU D /DUJH 3ULFH ’HFUHDVH
￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿ ￿￿ ￿￿￿ ￿ ￿￿￿
￿￿￿￿￿ ￿￿ ￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿ ￿ ￿￿￿
￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿ ￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿￿￿ ￿￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿ ￿￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿
3DQHO %￿ $IWHU D /DUJH 3ULFH ,QFUHDVH
￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿ ￿￿ ￿￿￿ ￿ ￿￿￿
￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿ ￿￿ ￿￿￿ ￿ ￿￿￿
￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
￿￿ ￿￿￿ ￿￿￿￿￿￿ ￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿ ￿￿￿ ￿ ￿￿￿ ￿￿￿ ￿￿ ￿￿￿
7KH GDWD ZDV SURYLGHG E\ WKH 6%) ￿6RFLpWp GH %RXUVH )UDQoDLVH￿ DQG FRYHUV WKUHH
IXOO \HDUV IURP ￿￿￿￿ WR ￿￿￿￿￿ 7KH ILUVW FROXPQ JLYHV WKH YDOXH RI WKH ILOWHU WKDW LV
DSSOLHG WR WKH UDZ KLJK IUHTXHQF\ GDWD VHW￿ RQO\ WKRVH REVHUYDWLRQV ￿DQ REVHUYDWLRQ
LV D WUDQVDFWLRQ SULFH ZLWK WKH FRUUHVSRQGLQJ ELG DQG DVN TXRWHV￿ DUH UHWDLQHG IRU
ZKLFK WKH SULFH YDULDWLRQ FRPSDUHG ZLWK WKH SUHYLRXVO\ UHWDLQHG SULFH LV DW OHDVW RI WKH
PDJQLWXGH RI WKH ILOWHU￿ $ SULFH LV GHILQHG DV WKH DYHUDJH RI WKH ELG DQG DVN TXRWH￿
7KH VHFRQG FROXPQ LQGLFDWHV WKH PLQLPXP PDJQLWXGH RI WKH ƒHYHQW§￿ WKDW LV￿ WKH ODUJH
SULFH FKDQJH￿ 7KH UHSRUWHG VWDWLVWLFV SHUWDLQ WR DOO QRQ￿RYHUODSSLQJ ODUJH SULFH
FKDQJHV￿ ,Q RUGHU WR EH UHWDLQHG￿ WKH ODUJH SULFH FKDQJH KDV WR WDNH SODFH ZLWKLQ ￿
WUDGLQJ KRXUV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿￿ &XPXODWHG $YHUDJH 5HWXUQV DURXQG ODUJH SULFH FKDQJHV
IRU WKH ￿￿ ILOWHUHG GDWD


























7KH &$5V IRU SULFH FKDQJHV RI ￿￿￿￿￿ ￿￿ DQG ￿￿￿ DUH FDOFXODWHG IURP WKH HQG RI
SHULRG ]HUR ￿WKH ODUJH SULFH FKDQJH￿￿ 1R HYLGHQFH RI NQRZOHGJH E\ VRPH PDUNHW
SDUWLFLSDQWV DERXW WKH IXWXUH HYHQW LV WR EH VHHQ IURP WKH JUDSKV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
SULFHV VKRZ D OLWWOH SHUVLVWHQFH LQ WKH GRZQWUHQG RYHU ￿ SHULRGV EHIRUH ERXQFLQJ
EDFN￿ 7KLV LV OHVV SURQRXQFHG IRU VPDOOHU SULFH FKDQJHV￿ 3ULRU WR WKH HYHQW￿ D
VWURQJ SRVLWLYH WUHQG LV GHWHFWHG IRU WKH ODUJHVW HYHQW￿ VXJJHVWLQJ WKH ODUJH SULFH
GHFUHDVH LV ￿SDUWLDOO\￿ WKH FRQVHTXHQFH RI D UHFHQW VLJQLILFDQW SULFH LQFUHDVH￿ ,Q
QRQH RI WKH FDVHV GR ZH REVHUYH D QHJDWLYH WUHQG SULRU WR WKH ODUJH SULFH
GHFUHDVH￿ ZKLFK ZRXOG KDYH WR EH LQWHUSUHWHG DV HYLGHQFH WKDW LQIRUPDWLRQ DERXW
WKH FRPLQJ SULFH GHFOLQH LV NQRZQ WR VRPH LQYHVWRUV￿
7KH XVH RI LQWUD￿GD\￿ KLJK IUHTXHQF\ GDWD DOORZV WR SD\ D FORVHU DWWHQWLRQ WR
YDULDEOHV WKDW FDQ EH H[SHFWHG WR KDYH IHZHU LQIRUPDWLYH FRQWHQWV ZLWKLQ D GDLO\
IUDPHZRUN XVLQJ FORVLQJ SULFHV￿ 7KH DYHUDJH VSUHDG LV RQH RI WKHVH YDULDEOHV￿
)LJXUH ￿ UHSRUWV WKH DYHUDJH VSUHDG ￿GHILQHG DV D SHUFHQWDJH RI WKH DYHUDJH RI
WKH ELG DQG DVN SULFH￿ DURXQG WKH ODUJH SULFH FKDQJH￿ 7KH )LJXUH RQO\ UHSRUWV WKH
UHVXOWV IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD￿ EXW UHVXOWV DUH VLPLODU IRU ODUJHU ILOWHUV￿ 7KH
EURDG SLFWXUH LV WKH VDPH ERWK IRU ODUJH SULFH GHFUHDVHV DQG LQFUHDVHV￿ SULRU WR
VPDOO SULFH FKDQJHV WKH DYHUDJH VSUHDG VOLJKWO\ LQFUHDVHV RYHU WKH ￿￿ SHULRGV￿ LQ
DOO FDVHV WKH VSUHDG VWURQJO\ LQFUHDVHV DW WKH PRPHQW RI WKH HYHQW￿ WKH GHFD\ WKDW
IROORZV LV SURJUHVVLYH DQG VORZHU DIWHU SULFH GHFUHDVHV WKDQ SULFH LQFUHDVHV￿
,QWHUHVWLQJO\￿ LQ DOO FDVHV WKH SUH￿HYHQW VSUHDG LV D SRVLWLYH IXQFWLRQ RI WKH
PDJQLWXGH RI WKH ODUJH SULFH FKDQJH WR FRPH￿ $ SRVVLEOH H[SODQDWLRQ LV WKDW
ODUJHU SULFH FKDQJHV WHQG WR RFFXU PRUH RIWHQ ZLWK ULVN\ VWRFNV￿ IRU ZKLFK WKH
VSUHDG LV H[SHFWHG WR EH ODUJHU￿ 2Q WKH RWKHU KDQG￿ ￿￿ SHULRGV DIWHU WKH HYHQW WKH
VSUHDG IRU WKH ￿￿￿ PRYLQJ VWRFNV LV DOPRVW LGHQWLFDO WR WKH RQH REVHUYHG IRU ￿￿
PRYLQJ VWRFNV￿ 7ZHQW\ SHULRGV EHIRUH WKH HYHQW WKH VWRFNV WKDW DUH JRLQJ WR
H[SHULHQFH WKH ￿￿￿ PRYH KDYH D PXFK ODUJHU VSUHDG ￿UHVSHFWLYHO\￿ ￿￿￿￿￿ SULRU
WR SULFH GHFOLQHV DQG ￿￿￿￿￿ SULRU WR SULFH LQFUHDVHV￿ WKDQ WKH VWRFNV WKDW ZLOO+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
H[SHULHQFH D ￿￿ PRYH ￿UHVSHFWLYHO\ ￿￿￿￿￿ DQG ￿￿￿￿￿￿￿ 7KLV LV HLWKHU HYLGHQFH
WKDW WKH SHUFHLYHG ULVN OHYHO RI ￿￿￿ PRYLQJ VWRFNV GURSV WR WKH VDPH OHYHO DV WKH
RQH SHUFHLYHG IRU VWRFNV KDYLQJ PRYHG E\ ￿￿￿ RU WKDW WKH PDUNHW ￿RU DW OHDVW
VRPH SDUWLFLSDQWV￿ KDYH DQ DELOLW\ WR DQWLFLSDWH ZKHWKHU WKH IXWXUH SULFH PRYH
ZLOO EH RI WKH ￿￿ RU ￿￿￿ PDJQLWXGH￿ $QRWKHU REVHUYDWLRQ WKDW FDQ EH PDGH LV
WKDW LQ WKH SHULRG IROORZLQJ WKH ￿￿￿ LQFUHDVH WKH DYHUDJH VSUHDG VWLOO LQFUHDVHV
DQG UHPDLQV DW DQ H[FHSWLRQDOO\ KLJK OHYHO IRU WZR PRUH SHULRGV￿ 7KLV VXJJHVWV
WKDW IRU YHU\ ODUJH SULFH PRYHPHQWV￿ HLWKHU WKH VLPSOH UXOH XVHG WR GHILQH WKH HQG
RI WKH XSZDUG WUHQG GRHV QRW FRUUHVSRQG WR KRZ WKH PDUNHW SHUFHLYHV WKH YHU\
VKRUW WHUP FRQWLQXDWLRQ RI WKH WUHQG￿ RU WKDW WKH DQWLFLSDWHG YRODWLOLW\ UHPDLQV
H[WUHPHO\ KLJK IRU D IHZ PRUH SHULRGV￿
, QRZ WXUQ WR WKH ƒ&ORVLQJ 3ULFH 5DWLR§ ￿&35￿ LQGLFDWRU￿ 7KLV LV WKH DYHUDJH
GLIIHUHQFH EHWZHHQ WKH WUDQVDFWLRQ SULFH DQG WKH ELG SULFH GLYLGHG E\ WKH VSUHDG￿
$ YDOXH DERYH ￿￿￿ LQGLFDWHV WKDW PRUH WUDGHV RFFXU FORVHU WR WKH DVN SULFH WKDQ
WR WKH ELG￿ )LJXUH ￿ UHSRUWV WKH UHVXOWV IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD￿ WKH ODUJHU WKH
ODUJH SULFH FKDQJH￿ WKH PRUH LPSRUWDQW WKH YRODWLOLW\ RI WKH &35 LQGLFDWRU IRU WKH
GLIIHUHQW SHULRGV￿ -XVW SULRU WR WKH ODUJH SULFH GHFUHDVH￿ WKH &35 LQGLFDWRU LV YHU\
KLJK￿ LQGLFDWLQJ WKDW PRVW WUDGHV RFFXU RQ WKH DVN￿ 7KLV LV GXH WR WKH PHWKRG
FKRVHQ WR VHW WKH EHJLQQLQJ RI WKH WUHQG￿ D SULFH PRYHPHQW LQ WKH RSSRVLWH
GLUHFWLRQ RI WKH WUHQG￿ $ VLPLODU REVHUYDWLRQ FDQ EH PDGH MXVW SULRU WR ODUJH SULFH
LQFUHDVHV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿￿ $YHUDJH VSUHDGV EHIRUH DQG DIWHU ODUJH SULFH FKDQJHV IRU
WKH ￿￿￿￿￿ ILOWHUHG GDWD
































7KH DYHUDJH VSUHDG￿ DV D SHUFHQWDJH RI WKH DYHUDJH RI WKH ELG DQG DVN TXRWHV￿
LQFUHDVHV VKDUSO\ ZLWK WKH ODUJH SULFH FKDQJH￿ 7KH HIIHFW LV PRUH SURQRXQFHG IRU
ODUJH SULFH GHFUHDVHV￿ 7KH GHFD\ LV SURJUHVVLYH EXW IDVWHU DIWHU SULFH LQFUHDVHV￿
/DUJH SUH￿HYHQW VSUHDGV DUH DVVRFLDWHG ZLWK ODUJH SULFH FKDQJHV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿￿ &35 YDOXHV DURXQG ODUJH SULFH FKDQJHV RI DW OHDVW ￿￿




























7KH &35 LV WKH GLIIHUHQFH EHWZHHQ WKH WUDQVDFWLRQ SULFH DQG WKH ELG SULFH GLYLGHG E\
WKH VSUHDG YDOXH￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿￿ $YHUDJH GXUDWLRQ ￿LQ PLQXWHV￿ DURXQG ODUJH SULFH
GHFUHDVHV IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD


















7KLV WDEOH UHSRUWV WKH DYHUDJH GXUDWLRQ IRU HDFK LQGLYLGXDO SHULRG K ￿QRW WKH
FXPXODWHG GXUDWLRQV￿￿ 7KH PXFK ODUJHU GXUDWLRQ IRU WKH ODUJH SULFH FKDQJH KDV EHHQ
RPLWWHG IURP WKH JUDSK￿ 6PDOOHU GXUDWLRQV ￿DQG WKHUHIRUH ODUJHU YRODWLOLW\￿ DUH
REVHUYHG SULRU WR HYHQWV RI ODUJHU PDJQLWXGH￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿￿ $YHUDJH WUDGHG YROXPH DURXQG ODUJH SULFH FKDQJHV IRU WKH
￿￿￿￿￿ ILOWHUHG GDWD
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￿￿￿￿￿￿￿￿￿￿￿￿￿






￿￿￿ ￿￿￿ ￿￿￿ ￿￿ ￿ ￿ ￿￿ ￿￿ ￿￿
￿￿￿￿￿￿￿￿￿￿￿￿￿
￿￿￿￿￿￿￿￿￿￿￿￿￿
7KH WUDGHG YROXPH VKDUSO\ GHFOLQHV DIWHU ODUJHU SULFH FKDQJHV￿ 7KH GHFOLQH LV PRUH
SURQRXQFHG IRU ODUJHU SULFH FKDQJHV DQG DOVR VWURQJHU IRU SULFH GHFUHDVHV WKDQ IRU
SULFH LQFUHDVHV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
)LJXUH ￿ UHSRUWV WKH GXUDWLRQ IRU HDFK LQGLYLGXDO SHULRG K￿ 6PDOOHU GXUDWLRQV DUH
REVHUYHG SULRU WR ODUJHU SULFH FKDQJHV￿ HLWKHU RI SRVLWLYH RU QHJDWLYH VLJQ￿ $IWHU
WKH ODUJH SULFH FKDQJH WKH UHFRYHU\ RI WKH GXUDWLRQ EHWZHHQ SULFH FKDQJHV LV
SURJUHVVLYH￿ EXW WKH GLIIHUHQFH EHWZHHQ ￿￿￿￿￿ ￿￿ DQG ￿￿￿ SULFH FKDQJHV
UHPDLQV LPSRUWDQW￿ $OVR￿ WKH GXUDWLRQV DUH QRWDEO\ ORZHU DIWHU WKH HYHQW WKDQ
EHIRUH￿
7KH DYHUDJH WUDGHG YROXPH LV UHSUHVHQWHG LQ )LJXUH ￿ IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD
DQG SULFH FKDQJHV RI ￿￿￿￿ DQG ￿￿￿ &OHDUO\￿ D ODUJH SULFH FKDQJH FRPHV DORQJ
ZLWK D VKDUS GURS LQ WUDGLQJ YROXPH￿ 7KH GURS LV PXFK VWURQJHU LQ WKH FDVH RI D
SULFH GHFUHDVH￿ /DUJH SULFH FKDQJHV FDQ EH WKH FRQVHTXHQFH RI ODUJH PDUNHW
RUGHUV ZKLOH WKH PDUNHW LV WKLQ RU WKH YROXPH FDQ GURS EHFDXVH WKHUH LV D ODUJH
SULFH PRYHPHQW￿ 7KH ODWWHU VHHPV WR EH WKH FDVH EHFDXVH WKHUH LV QR VLJQ WKDW WKH
YROXPH LV VPDOOHU SULRU WR WKH ODUJH SULFH FKDQJH￿ 7KH FRQWUDU\ LV WUXH￿ WKHUH LV
VRPH HYLGHQFH WKDW WKH WUDGLQJ YROXPH LQFUHDVHV SULRU WR WKH PRYH￿ ZKLFK FRXOG￿
DJDLQ￿ LQGLFDWH WKDW VRPH PDUNHW SDUWLFLSDQWV WUDGH LQ WKH PDUNHW ODUJH YROXPHV
LQ DQWLFLSDWLRQ RI WKH SULFH FKDQJH WR FRPH￿ 7KH WUDGLQJ YROXPH UHWXUQV TXLFNHU
WR LWV QRUPDO OHYHO DIWHU ODUJH SULFH LQFUHDVHV WKDQ ODUJH SULFH GHFUHDVHV￿
&￿3RVW HYHQW UHVXOWV
,Q WKLV VHFWLRQ , DQDO\]H WKH SRVW￿HYHQW SHULRGV LQ GHWDLOV￿ :KLOH WKH SUH￿HYHQW
SHULRGV DUH LQWHUHVWLQJ WR VWXG\￿ EHFDXVH WKH\ PD\ LQGLFDWH LQVLGHUV' LQIRUPDWLRQ
KHOG E\ VRPH DJHQWV￿ WKH SRVW￿HYHQW SHULRGV WKURZ OLJKW RQ PDWWHUV VXFK DV
PDUNHW HIILFLHQF\￿ ,Q SDUWLFXODU￿ D ODUJH SULFH FKDQJH VKRXOG QRW EH D WUDGLQJ











































7DEOH ￿￿ &KDUDFWHULVWLFV RI &XPXODWHG $YHUDJH 5HWXUQV DIWHU ODUJH SULFH FKDQJHV

































































































































































































































































































































































































































































































/DUJH 3ULFH &KDQJHV RI ￿￿￿￿ DW OHDVW
/DUJH 3ULFH ,QFUHDVHV /DUJH 3ULFH ’HFUHDVHV
/DUJH 3ULFH &KDQJHV RI ￿￿ DW OHDVW
/DUJH 3ULFH ,QFUHDVHV /DUJH 3ULFH ’HFUHDVHV
/DUJH 3ULFH &KDQJHV RI ￿￿￿ DW OHDVW


















































































































































































































































































































































































































































































/DUJH 3ULFH &KDQJHV RI ￿￿￿￿ DW OHDVW
/DUJH 3ULFH ,QFUHDVHV /DUJH 3ULFH ’HFUHDVHV
/DUJH 3ULFH &KDQJHV RI ￿￿ DW OHDVW
/DUJH 3ULFH ,QFUHDVHV /DUJH 3ULFH ’HFUHDVHV
/DUJH 3ULFH &KDQJHV RI ￿￿￿ DW OHDVW
/DUJH 3ULFH ,QFUHDVHV /DUJH 3ULFH ’HFUHDVH+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
GDWD￿ 7DEOH ￿ UHSRUWV WKH FKDUDFWHULVWLFV RI WKH &XPXODWHG $YHUDJH 5HWXUQV DIWHU
ODUJH SULFH FKDQJHV￿ 3DQHOV $￿ % DQG & GHDO UHVSHFWLYHO\ ZLWK WKH ￿￿￿￿￿￿ ￿￿￿￿
DQG ￿￿ ILOWHUHG GDWD￿ 7KH UHVXOWV FDQ EH LQWHUSUHWHG DV WKH H[ SRVW SHUIRUPDQFH
RI D WUDGLQJ VWUDWHJ\ ZKHUH D EX\ RU VHOO VLJQDO LV JHQHUDWHG E\ WKH ODUJH SULFH
FKDQJH￿ 7KH WUDGLQJ VWUDWHJ\ FDQ EH FRQVLGHUHG UHDOLVWLF￿ EHFDXVH WKH HQG RI WKH
ODUJH SULFH FKDQJH LV FOHDUO\ LGHQWLILHG E\ D SULFH FKDQJH LQ WKH RSSRVLWH
GLUHFWLRQ￿
7KH UHVXOWV LQ 7DEOH ￿ VKRZ WKDW DIWHU D ODUJH SULFH FKDQJH RI ￿￿￿￿ WKHUH LV D
VWURQJ SHUVLVWHQFH LQ WKH WUHQG￿ 7KH &XPXODWHG $YHUDJH 5HWXUQV DUH KLJKO\
VLJQLILFDQW LPPHGLDWHO\ DIWHU WKH SULFH FKDQJH DQG IRU VRPH SHULRGV￿ GHSHQGLQJ
RQ WKH ILOWHU DSSOLHG WR WKH UDZ GDWD VHW￿ 7KH HFRQRPLF VLJQLILFDQFH RI WKHVH
&$5V￿ KRZHYHU￿ LV YHU\ VPDOO ￿PRVWO\ EHORZ ￿￿￿￿￿ LQ WKH FDVH RI ODUJH SULFH
GHFUHDVHV￿ 7KH\ DUH PXFK ODUJHU ￿XS WR ￿￿￿￿￿ DIWHU ODUJH SULFH LQFUHDVHV￿ 7KH
SHUVLVWHQFH RI SRVLWLYH WUHQGV LV DOVR PXFK VWURQJHU￿ ZKDWHYHU WKH ILOWHU IRU WKH
UDZ GDWD￿ DOO ￿￿ KROGLQJ SHULRGV DIWHU WKH HYHQW DUH KLJKO\ VLJQLILFDQW￿ ,Q RWKHU
ZRUGV￿ SULFH FKDQJHV RI ￿￿￿￿ DUH WKH EHJLQQLQJ RI D ORQJHU WUHQG LQ WKH VDPH
GLUHFWLRQ DQG WKH IDFW WKDW WKH ILOWHUHG GDWD \LHOGV RQH REVHUYDWLRQ LQ WKH RSSRVLWH
GLUHFWLRQ LV QRW D YDOLG LQGLFDWLRQ IRU WKH HQG RI WKH WUHQG￿
:KHQ ODUJH SULFH FKDQJHV RI ￿￿ DUH FRQVLGHUHG￿ WKH UHVXOWV DQG LQWHUSUHWDWLRQ
DUH YHU\ GLIIHUHQW￿ )RU ODUJH SULFH GHFUHDVHV￿ WKH ILUVW SHULRG DIWHU WKH HYHQW
DOZD\V VKRZV D SHUVLVWHQFH LQ WKH WUHQG￿ KRZHYHU￿ WKLV QHJDWLYH UHWXUQ LV QHYHU
VLJQLILFDQWO\ GLIIHUHQW IURP ]HUR￿ 7KH &$5 DW SHULRG ￿ LV LQ DOO FDVHV SRVLWLYH￿
$IWHU WKLV￿ VPDOOHU ILOWHUV DSSOLHG WR WKH UDZ GDWD FOHDUO\ VKRZ D VLJQLILFDQW
UHYHUVDO￿ 7KH ODUJHU WKH ILOWHU￿ WKH VKRUWHU WKH QXPEHU RI SHULRGV GXULQJ ZKLFK+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
SRVLWLYH DEQRUPDO UHWXUQV DUH REVHUYHG￿ WKH SULFH DGMXVWPHQW SURFHVV KDV IXOO\
WDNHQ SODFH DIWHU D IHZ VLJQLILFDQW SULFH PRYHPHQWV￿ 7KH HFRQRPLF VLJQLILFDQFH
LV JUHDWHVW IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD￿ D KLJKO\ VLJQLILFDQW &$5 RI ￿￿￿￿ LV
REVHUYHG￿ )RU ODUJH SRVLWLYH SULFH FKDQJHV WKHUH LV RQO\ D VWDWLVWLFDO VLJQLILFDQW
EXW HFRQRPLFDOO\ LQVLJQLILFDQW SRVLWLYH &$5 DW SHULRG ￿ ￿IRU WKH ￿￿￿￿ ILOWHUHG
GDWD￿ DQG DW SHULRGV ￿ DQG ￿ ￿IRU WKH ￿￿￿￿￿ ILOWHUHG GDWD￿￿ 7KH UHVXOWV IRU WKH ￿￿
ODUJH SULFH FKDQJHV LQGLFDWH WKDW D VLJQLILFDQW SULFH FKDQJH LQ WKH RSSRVLWH
GLUHFWLRQ WR WKH WUHQG LV RQ DYHUDJH D JRRG LQGLFDWLRQ WKDW WKH ODUJH SULFH FKDQJH
KDV WDNHQ SODFH￿ 2QO\ DIWHU SULFH GHFOLQHV ZLOO VPDOO ILOWHU YDOXHV UHYHDO WKDW WKH
PDUNHW WKHQ QHHGV VRPH WLPH EHIRUH ƒERXQFLQJ EDFN§￿
7KH UHVXOWV IRU WKH ￿￿￿ SULFH FKDQJHV DUH OHVV VLJQLILFDQW GXH WR WKH OLPLWHG
QXPEHU RI REVHUYDWLRQV￿ EHWZHHQ ￿￿ DQG ￿￿￿￿ GHSHQGLQJ RQ WKH ILOWHU DSSOLHG￿
1HYHUWKHOHVV￿ WKH JHQHUDO WUHQG LV WKDW DIWHU SULFH GHFOLQHV RI ￿￿￿ RU PRUH WKH
SULFH FRQWLQXHV WR VOLGH D OLWWOH PRUH IRU VRPH WLPH EHIRUH ERXQFLQJ EDFN￿ $IWHU
SULFH GHFOLQHV RI WKLV PDJQLWXGH￿ WKH PDUNHW FOHDUO\ QHHGV PRUH WLPH WR UHDFW
WKDQ DIWHU SULFH IDOOV RI ￿￿￿ 7KH SHUVLVWHQFH LQ WKH GRZQWUHQG LQ WKH ILUVW VWDJH
OHDGV WR QHJDWLYH &$5V DV ODUJH DV DOPRVW PLQXV RQH SHUFHQW ￿SHULRG ￿ ZLWK WKH
￿￿ ILOWHU￿ EHIRUH UHWXUQLQJ WR D SRVLWLYH &$5 RI ￿￿￿￿ ￿SHULRG ￿￿ ZLWK WKH VDPH
ILOWHU￿￿ $OWKRXJK WKH RQH VLJQLILFDQW SULFH FKDQJH LQ RSSRVLWH GLUHFWLRQ DIWHU WKH
ODUJH SULFH IDOO GRHV LQGLFDWH WKDW WKH HQG RI WKH WUHQG LV FORVH￿ LW ZRXOG QRW EH WKH
EHVW EX\ VLJQDO￿ ZDLWLQJ ILYH SULFH FKDQJHV RI ￿￿ HDFK￿ EX\LQJ WKH VWRFN￿ DQG
NHHSLQJ LW IRU ￿￿ SHULRGV ZRXOG \LHOG DQ DYHUDJH UHWXUQ RI ￿￿￿￿￿ 7KH VPDOOHU
ILOWHUV ￿￿￿￿￿￿ DQG ￿￿￿￿￿ GR QRW VKRZ WKH SULFH UHYHUVDO ZLWKLQ WKH ￿￿ SHULRGV
FRQVLGHUHG KHUH￿ 7KH RQO\ UHYHDOHG SDWWHUQ LV D VWURQJ SHUVLVWHQFH LQ WKH GRZQ
WUHQG￿ )RU SULFH LQFUHDVHV RI ￿￿￿ RU PRUH WKHUH LV DOVR D SHUVLVWHQFH WR EHJLQ+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
ZLWK￿ EHIRUH D FRUUHFWLRQ WDNHV SODFH￿ 7KLV LV FOHDUO\ VHHQ ZLWK WKH ￿￿ ILOWHU￿ $W D
KLJKHU IUHTXHQF\ OHYHO￿ ZLWK WKH ￿￿￿￿ ILOWHU￿ D VLJQLILFDQW QHJDWLYH &$5 LV
UHYHDOHG IRU SHULRGV ￿ DQG ￿￿ 7KH PDJQLWXGH RI WKHVH DYHUDJH UHWXUQV LV ￿￿￿￿￿￿￿
7KH ￿￿ ILOWHUHG GDWD DOVR UHSRUWV D QHJDWLYH &$5 DW SHULRG ￿￿ DOWKRXJK LW LV QRZ
LQVLJQLILFDQW DQG YHU\ VPDOO LQ PDJQLWXGH GXH WR WKH ODUJHU ILOWHU￿ $OWKRXJK WKH
UHVXOWV IRU WKHVH ￿￿￿ SULFH LQFUHDVHV VKRXOG EH LQWHUSUHWHG ZLWK VRPH FDXWLRQ
EHFDXVH RI WKH QXPEHU RI REVHUYDWLRQV￿ WKH JHQHUDO SDWWHUQ LV D SHUVLVWHQFH LQ D
ILUVW VWDJH￿ DQG D ERXQFLQJ EDFN LQ D VHFRQG VWDJH￿ (FRQRPLFDOO\￿ VHOOLQJ WKH
VWRFN DW SHULRG ￿ PHDVXUHG ZLWK WKH ￿￿ ILOWHU DQG EX\LQJ LW EDFN ￿￿ SHULRGV ODWHU
ZRXOG KDYH JHQHUDWHG￿ H[ SRVW￿ D &$5 RI ￿￿￿￿￿￿ ,W VKRXOG EH QRWHG WKDW DOO WKHVH
UHWXUQV DUH LQ H[FHVV RI WKH PDUNHW UHWXUQ RYHU WKH VDPH SHULRG￿
’￿3RVVLEOH WUDGLQJ VWUDWHJLHV DQG PDUNHW HIILFLHQF\
3UHYLRXV VWXGLHV GHDOLQJ ZLWK ODUJH SULFH FKDQJHV XVLQJ GDLO\ FORVLQJ SULFHV KDYH
JHQHUDOO\ DUJXHG WKDW WKH V\VWHPDWLF SDWWHUQV IRXQG DIWHU ODUJH SULFH FKDQJHV DUH
VLJQLILFDQW￿ EXW WRR VPDOO LQ PDJQLWXGH WR DOORZ V\VWHPDWLF WUDGLQJ SURILWV RQFH
WUDQVDFWLRQ FRVWV￿ HYHQ WKH VPDOOHVW RQHV OLNH WKH ELG￿DVN VSUHDG￿ KDYH EHHQ WDNHQ
LQWR DFFRXQW￿ 7KH SXUSRVH RI WKLV VHFWLRQ LV WR LQYHVWLJDWH ZKHWKHU RXU UHVXOWV
ZRXOG KDYH DOORZHG WR JHQHUDWH DEQRUPDO SURILWV￿ %HVLGHV￿ LW LV LPSRUWDQW WR
DVVHVV WKH LPSOLFDWLRQV RI VXFK ILQGLQJV LQ WHUPV RI PDUNHW HIILFLHQF\￿
7KH WUDGLQJ VWUDWHJ\ , LQYHVWLJDWH LQ WKLV VHFWLRQ LV EDVHG RQ EX\LQJ RU VKRUW
VHOOLQJ WKH VWRFN ￿UHVSHFWLYHO\ D ORQJ RU D VKRUW SRVLWLRQ￿ DW SHULRG ]HUR￿ WKDW LV￿
WKH PRPHQW WKH HQG RI WKH ODUJH SULFH PRYHPHQW LV GHWHFWHG￿ 7KH ORQJ RU VKRUW
GHFLVLRQ LV EDVHG RQ WKH VLJQ RI WKH &$5V FDOFXODWHG IURP WKH DYHUDJHV RI WKH
ELG￿DVN TXRWHV￿ D QHJDWLYH &$5 JHQHUDWHV D VHOO VLJQDO￿ ZKHUHDV D SRVLWLYH &$5+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
JHQHUDWHV D EX\ VLJQDO￿ &$5V WKDW DUH VPDOO LQ PDJQLWXGH ZLOO JHQHUDWH QHJDWLYH
WUDGLQJ SURILWV￿ EHFDXVH WKH ELG￿DVN VSUHDG LV QRW FRYHUHG￿ RQ DYHUDJH￿ E\ WKH
SULFH FKDQJHV￿ 7DEOH ￿ UHSRUWV WKH RQO\ VWUDWHJLHV WKDW ZRXOG KDYH EHHQ
SURILWDEOH RYHU WLPH￿ $OO ZHUH JHQHUDWHG XVLQJ WKH ￿￿ ILOWHU IRU WKH LQLWLDO GDWD￿
7KH ILUVW VWUDWHJ\ FRQVLVWV LQ EX\LQJ WKH VWRFN DIWHU D ODUJH SULFH LQFUHDVH RI ￿￿￿￿
DQG KROGLQJ LW IRU ￿￿ WR ￿￿ SHULRGV￿ 7KH DYHUDJH UHWXUQ UDQJHV EHWZHHQ ￿￿￿￿￿
DQG ￿￿￿￿￿ DIWHU GHGXFWLRQ RI WKH ELG￿DVN VSUHDG￿ ,I WKH VWUDWHJ\ LV IROORZHG IRU
HDFK RI WKH ￿￿￿ VWRFNV DQG DVVXPLQJ QR RYHUODS RI VLJQDOV DPRQJ VWRFNV ￿WKDW LV￿
WKDW D EX\ VLJQDO IRU RQH VWRFN LV QHYHU JHQHUDWHG ZKLOH DQRWKHU VWRFN LV DOUHDG\
KHOG￿￿ WKH DQQXDOL]HG UHWXUQV UDQJH IURP ￿￿￿￿ IRU D ￿￿ SHULRG KROGLQJ WR ￿￿￿￿￿
IRU D ￿￿ SHULRG KROGLQJ￿ 7KH DVVRFLDWH W￿VWDWLVWLFV DUH ORZ￿ )RU WKH VWUDWHJ\
FRQVLVWLQJ LQ EX\LQJ WKH VWRFN DIWHU D ODUJH SULFH GHFUHDVH RI ￿￿￿￿ WKH DYHUDJH
UHWXUQ SHU WUDQVDFWLRQ LV DV KLJK DV ￿￿￿￿￿ IRU ￿￿ KROGLQJ SHULRGV￿ ZLWK DQ
DQQXDOL]HG UHWXUQ RI ￿￿￿￿￿￿ $JDLQ￿ WKH W￿VWDWLVWLF RI ￿￿￿￿ LV ORZ￿
$OWKRXJK VRPH RI WKH VWUDWHJLHV FRQVLGHUHG KHUH VKRZ SURILWDEOH WUDGLQJ
RSSRUWXQLWLHV￿ WKH LQWHUSUHWDWLRQ VKRXOG EH GRQH ZLWK FDUH￿ 7R EHJLQ ZLWK￿ WKH
VDPSOH WKDW HVWLPDWHV WKH &$5V LV WKH VDPH DV WKH RQH XVHG WR FDOFXODWH WKH
WUDGLQJ SURILWV￿ $W WKH EHJLQQLQJ RI ￿￿￿￿ LW ZDV XQNQRZQ ZKLFK VWUDWHJ\ ZRXOG
JHQHUDWH SURILWDEOH WUDGLQJ UHVXOWV￿ )XUWKHUPRUH￿ HVSHFLDOO\ IRU WKH ODUJH SULFH
GURSV RI ￿￿￿￿ WKH VDPSOH LV VPDOO DQG WKHUH LV QR HYLGHQFH RI WKH VWDELOLW\ RYHU
WLPH RI WKH UHVXOWV￿ )URP D SUDFWLFDO SRLQW RI YLHZ￿ HYHQ D IORRU WUDGHU DW WKH
)UHQFK VWRFN H[FKDQJH IDFHV RWKHU FRVWV WKDQ RQO\ WKH ELG￿DVN VSUHDG￿ 7KHVH
UHVXOWV FDQQRW￿ WKHUHIRUH￿ EH VHHQ DV HYLGHQFH DJDLQVW PDUNHW HIILFLHQF\￿
1HYHUWKHOHVV￿ WKH\ DUH SX]]OLQJ￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
7DEOH ￿￿ 6WDWLVWLFV RI H[ SRVW SURILWDEOH WUDGLQJ VWUDWHJLHV WDNLQJ LQWR
DFFRXQW WKH ELG￿DVN VSUHDG IRU WKH ￿￿￿ VWRFNV￿
6WUDWHJ\￿ %8< 6WUDWHJ\￿ %8<










5HWXUQ ￿ 2EV W￿VWDW
￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿
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￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿
￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿
￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿
￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿ ￿￿￿￿ ￿￿￿￿￿ ￿￿￿￿￿ ￿￿ ￿￿￿￿
7KH RQO\ WUDGLQJ VWUDWHJLHV WKDW UHPDLQ SURILWDEOH RQFH WKH ELG￿DVN VSUHDG LV WDNHQ
LQWR DFFRXQW DUH REWDLQHG ZLWK WKH ￿￿ ILOWHU DSSOLHG WR WKH UDZ GDWD VHW DQG IRU ODUJH
SULFH LQFUHDVHV RI ￿￿￿￿ DQG ODUJH SULFH GHFUHDVHV RI ￿￿￿￿ $OO ILJXUHV DUH LQ H[FHVV
RI WKH PDUNHW UHWXUQ￿ 7KH DQQXDOL]HG UHWXUQV DUH WKH VXPV RI DOO VWUDWHJLHV IRU HDFK RI
WKH ￿￿￿ VWRFNV LQ WKH VDPSOH￿
,9￿&RQFOXVLRQ
,Q WKLV VWXG\ , WULHG WR FRQWULEXWH WR WKH H[LVWLQJ HPSLULFDO OLWHUDWXUH DERXW ODUJH
SULFH FKDQJHV E\ H[DPLQLQJ WKH LQWUD￿GD\ SULFH PRYHPHQWV DURXQG WKH HYHQW￿
7KH KLJK IUHTXHQF\ GDWD LV YHU\ ULFK LQ LQIRUPDWLRQ￿ EXW DOVR FRPHV DORQJ ZLWK
VSHFLILF SUREOHPV ZKLFK KDYH WR EH GHDOW ZLWK DQG IRU ZKLFK WKHUH LV QRW DOZD\V
D VWUDLJKW DQVZHU￿ $ JRRG H[DPSOH LV WKH TXHVWLRQ ZKDW VKRXOG EH FRQVLGHUHG D
ƒODUJH SULFH FKDQJH§￿ 3ULFHV VHOGRP JR XS RU GRZQ E\ ODUJH DPRXQWV DORQJ D
VPRRWK FRQWLQXRXV SDWK￿ $ ODUJH SULFH LQFUHDVH ZLOO W\SLFDOO\ EH FKDUDFWHUL]HG E\+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
QXPHURXV VPDOOHU SULFH LQFUHDVHV DOWHUQDWLQJ ZLWK D IHZ SULFH GURSV RI VPDOOHU
PDJQLWXGH￿ 7KLV UHTXLUHV ILOWHULQJ WKH GDWD DFFRUGLQJ WR VRPH FRQVLVWHQW EXW
DUELWUDU\ UXOH￿
7KH YDULRXV GHILQLWLRQV WKDW KDYH EHHQ WULHG RXW LQ WKLV VWXG\ KDYH UHYHDOHG VRPH
V\VWHPDWLF SDWWHUQV ZKLFK ZHUH PRUH RU OHVV SURQRXQFHG DFFRUGLQJ WR WKH YDOXH
XVHG LQ ILOWHULQJ WKH LQLWLDO UDZ KLJK IUHTXHQF\ GDWD VHW DQG WR WKH PLQLPXP
PDJQLWXGH RI D ODUJH SULFH FKDQJH￿ ,Q SDUWLFXODU￿ , IRXQG WKDW WKH ILUVW UHDFWLRQ RI
WKH SULFHV DIWHU D ODUJH SULFH FKDQJH LV D SHUVLVWHQFH LQ WKH WUHQG RI WKH ODUJH SULFH
PRYHPHQW￿ $OWKRXJK D FOHDU VLJQDO RI D VLJQLILFDQW SULFH FKDQJH LQ WKH GLUHFWLRQ
RSSRVLWH WR WKH WUHQG LV IRXQG￿ WKH SULFHV FRQWLQXH WR PRYH LQ WKH GLUHFWLRQ RI WKH
ODUJH SULFH PRYHPHQW IRU VRPH WLPH￿ $ FOHDU UHERXQG WDNHV SODFH DW D VHFRQG
VWDJH￿ VRPH SHULRGV DIWHU WKH LQLWLDO PRYHPHQW RI SHUVLVWHQFH￿
7KH DEQRUPDO UHWXUQV WKDW ZHUH GHWHFWHG LQ VRPH FDVHV ZRXOG KDYH EHHQ ODUJH
HQRXJK LQ PDJQLWXGH WR UHPDLQ SURILWDEOH HYHQ DIWHU WUDQVDFWLRQ FRVWV￿ LQ WHUPV
RI WKH ELG￿DVN VSUHDG￿ KDG EHHQ WDNHQ LQWR DFFRXQW￿ $OWKRXJK WKLV FRXOG EH DQ
LQGLFDWLRQ RI PDUNHW LQHIILFLHQF\￿ WKHUH LV QR HYLGHQFH RI VWDELOLW\ RYHU WLPH RI
WKH JHQHUDWHG SURILWV￿ )XUWKHUPRUH￿ RQH VKRXOG KDYH NQRZQ DW WKH EHJLQQLQJ RI
WKH KLJK IUHTXHQF\ VDPSOH￿ LQ -DQXDU\ ￿￿￿￿￿ ZKLFK ILOWHU WR XVH￿ ZKLFK ODUJH
SULFH PRYHPHQWV WR WUDFN DQG WKH GLUHFWLRQ RI WKH WUDGHV WR EH GRQH￿ )ROORZLQJ
WKH ZURQJ WUDGLQJ VWUDWHJLHV ZRXOG KDYH JHQHUDWHG VXEVWDQWLDO ORVVHV￿ , WKHUHIRUH
FRQVLGHU WKH UHVXOWV FRQVLVWHQW ZLWK PRVW RI WKRVH UHSRUWHG LQ WKH H[LVWLQJ
OLWHUDWXUH DERXW ODUJH SULFH FKDQJHV￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
5()(5(1&(6
$WNLQV￿ $￿ DQG (￿ ’\O￿ ￿￿￿￿￿ 3ULFH UHYHUVDOV￿ ELG￿DVN VSUHDGV￿ DQG PDUNHW
HIILFLHQF\￿ -RXUQDO RI )LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLV ￿￿￿ ￿￿￿￿￿￿￿￿
%DOO￿ 5￿ DQG 6￿ 3￿ .RWKDUL￿ ￿￿￿￿￿ 1RQVWDWLRQDU\ H[SHFWHG UHWXUQV￿ LPSOLFDWLRQV
IRU WHVWV RI PDUNHW HIILFLHQF\ DQG VHULDO FRUUHODWLRQV LQ UHWXUQV￿ -RXUQDO RI
)LQDQFLDO (FRQRPLFV ￿￿￿ ￿￿￿￿￿￿
%UHPHU￿ 0￿ DQG 5￿ -￿ 6ZHHQH\￿ ￿￿￿￿￿ 7KH UHYHUVDO RI ODUJH VWRFN￿SULFH
GHFUHDVHV￿ -RXUQDO RI )LQDQFH ￿￿￿ ￿￿￿￿￿￿￿￿
%UHPHU￿ 0￿￿ 7￿ +LUDNL DQG 5￿ -￿ 6ZHHQH\￿ ￿￿￿￿￿ 3UHGLFWDEOH SDWWHUQV DIWHU ODUJH
VWRFN SULFH FKDQJHV RQ WKH 7RN\R 6WRFN ([FKDQJH￿ -RXUQDO RI )LQDQFLDO DQG
4XDQWLWDWLYH $QDO\VLV ￿￿￿ ￿￿￿￿￿￿￿￿
%URZQ￿ 6￿ -￿ DQG -￿ %￿ :DUQHU￿ ￿￿￿￿￿ 0HDVXULQJ VHFXULW\ SULFH LQIRUPDWLRQ￿
-RXUQDO RI )LQDQFLDO (FRQRPLFV ￿￿ ￿￿￿￿￿￿￿￿
%URZQ￿ 6￿ -￿ DQG -￿ %￿ :DUQHU￿ ￿￿￿￿￿ 8VLQJ GDLO\ VWRFN UHWXUQV￿ WKH FDVH RI HYHQW
VWXGLHV￿ -RXUQDO RI )LQDQFLDO (FRQRPLFV ￿￿￿ ￿￿￿￿￿
%URZQ￿ .￿ &￿￿ :￿ 9￿ +DUORZ DQG 6￿ 0￿ 7LQLF￿ ￿￿￿￿￿ 5LVN DYHUVLRQ￿ XQFHUWDLQ
LQIRUPDWLRQ￿ DQG PDUNHW HIILFLHQF\￿ -RXUQDO RI )LQDQFLDO (FRQRPLFV ￿￿￿ ￿￿￿￿
￿￿￿￿
%URZQ￿ .￿ &￿￿ :￿ 9￿ +DUORZ DQG 6￿ 0￿ 7LQLF￿ ￿￿￿￿￿ 7KH ULVN DQG UHTXLUHG UHWXUQ
RI FRPPRQ VWRFN IROORZLQJ PDMRU SULFH LQQRYDWLRQV￿ -RXUQDO RI )LQDQFLDO
DQG 4XDQWLWDWLYH $QDO\VLV ￿￿￿ ￿￿￿￿￿￿￿￿
&KDQ￿ .￿ &￿￿ ￿￿￿￿￿ 2Q WKH FRQWUDULDQ LQYHVWPHQW VWUDWHJ\￿ -RXUQDO RI %XVLQHVV ￿￿
￿￿￿￿￿￿￿￿
&KDQ￿ .￿ &￿ DQG 1￿ &KHQ￿ ￿￿￿￿￿ 6WUXFWXUDO DQG UHWXUQ FKDUDFWHULVWLFV RI VPDOO
DQG ODUJH ILUPV￿ -RXUQDO RI )LQDQFH ￿￿￿ ￿￿￿￿￿￿￿￿￿￿+LJK IUHTXHQF\ GDWD DQG ODUJH LQWUD￿GD\ UHWXUQV
￿￿
&R[￿ ’￿ 5￿ DQG ’￿ 5￿ 3HWHUVRQ￿ ￿￿￿￿￿ 6WRFN UHWXUQV IROORZLQJ ODUJH RQH￿GD\
GHFOLQHV￿ HYLGHQFH RQ VKRUW￿WHUP UHYHUVDOV DQG ORQJHU￿WHUP SHUIRUPDQFH￿
-RXUQDO RI )LQDQFH ￿￿￿ ￿￿￿￿￿￿￿￿
’H %RQGW￿ :￿ DQG 5￿ 7KDOHU￿ ￿￿￿￿￿ )XUWKHU HYLGHQFH RQ LQYHVWRU RYHUUHDFWLRQ
DQG VWRFN PDUNHW VHDVRQDOLW\￿ -RXUQDO RI )LQDQFH ￿￿￿ ￿￿￿￿￿￿￿￿
(QJOH￿ 5￿ )￿ DQG -￿ 5￿ 5XVVHOO￿ ￿￿￿￿￿ )RUHFDVWLQJ WKH IUHTXHQF\ RI FKDQJHV LQ
TXRWHG IRUHLJQ H[FKDQJH SULFHV ZLWK WKH DXWRUHJUHVVLYH FRQGLWLRQDO GXUDWLRQ
PRGHO￿ -RXUQDO RI (PSLULFDO )LQDQFH ￿￿ ￿￿￿￿￿￿￿￿
*RRGKDUW￿ &￿ DQG 0￿ 2￿+DUD￿ ￿￿￿￿￿ +LJK IUHTXHQF\ GDWD LQ ILQDQFLDO PDUNHWV￿
LVVXHV DQG DSSOLFDWLRQV￿ -RXUQDO RI (PSLULFDO )LQDQFH ￿￿ ￿￿￿￿￿￿￿
+RZH￿ -￿￿ ￿￿￿￿￿ (YLGHQFH RQ VWRFN PDUNHW RYHUUHDFWLRQ￿ )LQDQFLDO $QDO\VWV
-RXUQDO ￿￿￿ ￿￿￿￿￿￿
/HKPDQQ￿ %￿ 1￿￿ ￿￿￿￿￿ )DGV￿ PDUWLQJDOHV￿ DQG PDUNHW HIILFLHQF\￿ 4XDUWHUO\
-RXUQDO RI (FRQRPLFV ￿￿￿￿ ￿￿￿￿￿
3DUN￿ -￿￿ ￿￿￿￿￿ $ PDUNHW PLFURVWUXFWXUH H[SODQDWLRQ IRU SUHGLFWDEOH YDULDWLRQV LQ
VWRFN UHWXUQV IROORZLQJ ODUJH SULFH FKDQJHV￿ -RXUQDO RI )LQDQFLDO DQG
4XDQWLWDWLYH $QDO\VLV ￿￿￿ ￿￿￿￿￿￿￿￿
5HQVKDZ￿ (￿ )￿￿ ￿￿￿￿￿ 6WRFN PDUNHW SDQLFV￿ D WHVW RI HIILFLHQW PDUNHW K\SRWKHVLV￿
)LQDQFLDO $QDO\VWV -RXUQDO ￿￿￿ ￿￿￿￿￿￿
=DURZLQ￿ 3￿￿ ￿￿￿￿￿ ’RHV WKH VWRFN PDUNHW RYHUUHDFW WR FRUSRUDWH HDUQLQJV
LQIRUPDWLRQ"￿ -RXUQDO RI )LQDQFH ￿￿￿ ￿￿￿￿￿￿￿￿￿￿
=DURZLQ￿ 3￿￿ ￿￿￿￿￿ 6L]H￿ VHDVRQDOLW\ DQG VWRFN PDUNHW RYHUUHDFWLRQ￿ -RXUQDO RI
)LQDQFLDO DQG 4XDQWLWDWLYH $QDO\VLV ￿￿￿ ￿￿￿￿￿￿￿￿